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INTRODUCTION
Chornic plaque psoriasis is a common, genetically determined, inflammatory and proliferative dermatological disorder with an estimated prevalence of 1.5-3.0% in Europe and 2.2-2.6% in US [1, 2] . Immunologically mediated activation of T lymphocytes is central to the inflammation in the dermal microenvironment and epidermal hyper-proliferation occurs secondary to the inflammatory events that follows a Th1 type of immune response [3] . It affects both genders at any age and has chronic and unpredictable clinical course adversely affecting quality of life. However, despite a substantial progress toward elucidation of genetic and pathophysiological pathways involved in psoriasis, a safe affordable and effective/curative therapy remains desirable. Most topical medications (emollients, tars, anthralins, corticosteroids, retinoids (tazarotene), vitamin-D analogues (calcipotriol, calcitriol, tacalcitol, maxacalcitol), topical calcineurin inhibitors (tacrolimus, pimacrolimus), narrowband UVB phototherapy) or systemic therapies (methotrexate, retinoids, cyclosporine A, PUVA (psoralens+UVA), hydroxyurea, biologics), used alone or in combination with topical therapies, control the severity and extent of psoriasis. These therapies are associated with potentially severe toxicities, require extensive monitoring and are expensive [1, 4] . The biologics (alefacept, infliximab, adalimumab, etanercept, efalizumab) offer better safety profile but cost and availability remain prohibitory. Despite concerns for hepatotoxicity, methotrexate (7. 5mg to 30mg/week) remains standard systemic therapy for moderate to severe psoriasis unresponsive to topical therapy, in psoriatic arthritis and nails psoriasis due to affordability, high efficacy and fast results [1, 5] . There has been a continuing search for a less toxic, but equally effective replacement for methotrexate once its cumulative dose (1.0-1.5 gm) is achieved [6] . A rapid and impressive response may be seen with retinoids in pustular psoriasis and erythrodermic psoriasis. Etretinate, the first retinoid, was withdrawn because of potential risk of teratogenicity due to its long half-life. Acitretin, the active metabolite of etretinate, has a shorter half-life and can be taken for long when not planning pregnancy for 3 years after its discontinuation [7] . However, high cost of acitretin precludes its routine use in most instances. Comparatively, isotretinoin is cheaper and has shorter half-life and contraception is required during therapy and 1 month thereafter [8, 9] . Although considered more effective in pustular psoriasis (8) (9) (10) , its efficacy in chronic plaque psoriasis remains under studied. Moy et al [10] found acitretin (0.75 mg/kg/d for 8 weeks) effective in 18/19 of chronic plaque psoriasis and also achieved complete to moderate response with isotretinoin (1.5 mg/kg/d) in their 4/10 patients with chronic plaque psoriasis involving 20-50% body surface area when given for the same period. However, there is overall paucity of data on efficacy of isotretinoin in patients having moderate to severe chronic plaque psoriasis. In this prospective study, we compared the efficacy and safety of once a week methotrexate and daily isotretinoin for the treatment of moderate to severe chronic plaque psoriasis.
MATERIAL AND METHODS
Forty three consenting patients of psoriasis presenting with moderate to severe psoriasis over a period of one year were enrolled after written/informed consent. PsoriasisArea-and-Severity Index (PASI) score of 6-12 or body surface area (BSA) involvement up to 10% was considered moderate psoriasis while PASI score >12 or BSA involvement >10% was considered severe psoriasis [11] . The study was approved by the Institutional Protocol Review Board and Institutional Ethics Committee (Rgn no. ECR/490/Inst/HP/2013). Patients <18 years of age, having BMI >30 or weighing <30 kg, women who were pregnant, lactating or unwilling for an effective regimen of contraception, patients with psoriatic arthritis, any systemic disease (hepatorenal or hematologic impairment, deranged lipid profile acute infection requiring antimicrobial therapy, uncontrolled hypertension or diabetes mellitus, neoplasias, psychiatric illness), or a long history of alcohol intake were excluded. A detailed history and clinical examination were recorded in all eligible patients. Laboratory investigations were performed in all patients, biweekly during the first month and every month during the next two months and included complete blood counts, fasting blood sugar, lipid profile, serum creatinine, serum urea, serum glutamine pyruvate transaminase (SGPT), serum glutamine oxalate transaminase (SGOT), alkaline phosphatase, and serum bilirubin (total and conjugated). Chest X-ray and serum electrolytes were performed at the beginning and at the end of the treatment in each patient.
Forty-three patients were eligible for the study. They were assigned alternately to Group-A for weekly dose of methotrexate (Methotrexate Group) or Group-B for daily dose of isotretinoin (Isotretinoin Group) with option to withdraw any time from the study. Patients already on any antipsoriasis treatment were given a wash off period of 2 and 4 weeks for topical and systemic therapy respectively. Photographic records were kept in all patients before and after the treatment.
Treatment Protocols
Group-A patients received once a week oral methotrexate 15 mg (given in two divided doses at an interval of 12 hours) and Group-B patients received isotretinoin 30 mg/d PO. Patients were evaluated every two weekly for first 4 weeks and once in 4weeks thereafter for the next 8weeks. Side effects known to be associated with methotrexateor isotretinoin, as well as other side effects that seem relevant to the treatment were evaluated on every visit. The treatment was stopped immediately in the event of intolerable adverse drug reaction. Only emollients and antihistamines in both the groups and folate supplements and anti-emetics for Group-A (methotrexate group) patients were allowed during the study.
Patient Evaluation
Reduction in PASI score was the primary outcome measure. The PASI score, as proposed originally by Fredriksson and Pettersson [12] , was determined initially at base line, at 2 weeks during the next month, and at 4 weekly intervals thereafter. The improvement was graded according to reduction in PASI scores as shown in Table 1 . PASI scores were compared with respective pretreatment baseline values at end of the study and their percentage reduction was analyzed statistically using paired t-test and independent t-test. A 'p' value less than 0.05 calculated at 5% level (95% confidence limits) was considered statistically significant.
The study design is registered with Central Trial Registry (CTRI: REF/2013/05/005087).
Ethics
This study was performed on human subjects; thus, all patients were aware of the presence of the study and they were fully informed about the drug and its side-effects.
RESULTS
Baseline demographic and disease severity scores of 43 (M: F 30:13) patients are shown in Table 2 . The majority, 27(62.8%) patients were aged between 31 and 60 years. The PASI score ranged between 6 and 22.8 (mean 12.15±5.15) and overall duration of psoriasis was 6 months to 24 (mean 8.59±7.33) years. Two patients from Group-B opted for methotrexate treatment due to disease exacerbation or un-satisfaction with treatment response. Other 16 patients dropped out at various stages of the study (Fig. 1) . Baseline characteristics of 25 (M: F 17:8) patients, 14 patients in Group-A and 11 patients in Group-B, who completed the study are shown in Table 3 .
Both methotrexate and isotretinoin were effective in the treatment of psoriasis (Figs 2 and 3 ). Overall 92% of all patients, 14 patients in Group-A and 9 patients in Group-B, had reached the threshold for a minimal response which means a 25% reduction from baseline in PASI score after 12 weeks of treatment. The mean percentage reduction in the PASI scores of patients from the respective pretreatment levels in both groups was also statistically significant (p <0.05) at each follow up at 2, 4, 8, and 12 weeks and improved progressively as the treatment progressed (Fig. 4, Table 4 ). Methotrexate was more effective than isotretinoin at all follow up visits as the difference in percentage reduction in PASI score of both groups was statistically significant (p < 0.05) at the end of 2 weeks, 4 weeks, 8 weeks and 12 weeks. At the end of 2 weeks 8 (57.14%) patients in Group-A showed mild improvement while 5 (35.71%) patients were non-responders. However, at the end of four weeks 9 (64.29%) patients showed moderate improvement and 4 (28.57%) patients had mild improvement. Seven (50%) patients continued to improve until end of 8 weeks. At the end of the study 4 (28.57%) patients had marked improvement and 5 (35.71%) patients showed complete remission. Ten (90.9%) patients in Group-B were non-responders initially at 2 weeks but 4 (36.36%) patients among these showed mild improvement at 4 weeks. At the end of 8 weeks mild improvement or no response was observed in 4 (36.36%) patients each. However, at the end of study marked to complete remission, moderate improvement or mild improvement occurred in 3(27.27%) patients each (Fig. 5) .
Side Effects
Adverse effects from drugs were also noted in both the groups. Eight (57.14%) patients in Group-A experienced methotrexate induced nausea, vomiting, retching and/or anorexia from first month to end of the study period and were managed with antiemetics. Mild abnormality of liver enzymes and thrombocytopenia in one patient each at the end of 8 weeks warranted its discontinuation. However, the patient developing thrombocytopenia had already achieved PASI 75 before discontinuation of methotrexate. Ten (90.9%) patients in Group-B experienced mucocutaneous adverse effects like chelitis, dryness of skin and mouth. One patient complained epigastric discomfort and 4 patients showed altered lipid profile. None of the 
DISCUSSION
Psoriasis affects both the genders with some predilection for male but the result vary according to sampling methodology and most studies exclude females [13] [14] [15] . Although women may have an early onset, the age of onset varies across reported studies and bimodal distribution has been reported between 16-22 and 57-60 years of age. However, the disease has no phenotypic difference in either sex. Our 43 patients comprised 30 males and 13 females aged 19-72 (mean 45.51 ± 15.16) years and their demographic profile in both the groups were comparable between them and with the reported studies [15] [16] [17] [18] [19] [20] . The fewer number of female patients in this study is perhaps for the simple reason of their exclusion during childbearing age from such studies, small sample size or perhaps that fewer women seek medical treatment at early stage of their disease.
Methotrexate has become gold standard in treatment of psoriasis despite concerns for hepatic toxicity/ fibrosis. A plethora of literature exists on its superior efficacy in psoriasis [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] . Haustein et al [24] in a 26-year retrospective study had 157 patients with extensive plaque psoriasis or erythrodermic, pustular and arthropathic forms treated with lowdose methotrexate (15-20 mg/week) for long-term periods. The effect of methotrexate was good in 76% patients, moderate in 18% patients and poor in 6% patients and only 20% of cases discontinued the therapy due to side effects. Griffiths et al [27] suggested that methotrexate reduces the severity of psoriasis by at least 50% in at least 75% of patients. Kumar et al [25] reviewed 244 psoriatic patients treated with weekly oral methotrexate from 1981 to 2000 and observed more than 75% improvement in 88% patients in 8.5±5.1 weeks. Weinstein et al [13] and Sandhu et al [17] observed more than 75% improvement in PASI score at the end of 2-3 months and 12 weeks' treatment with methotrexate. Similarly, Heydendael et al [16] observed complete remission (>90% reduction in baseline PASI score) in their 40% patients and partial remission (>75 % reduction in their baseline PASI score) in 60% patients. The mean pretreatment PASI score in our Group-A patients was 12.21±5.24 and at the end of the study 35.71% patients achieved almost complete remission, 64.29% patients achieved PASI 75 and 85.71% patients achieved PASI 50. The mean percentage reduction in PASI score of 79.78±20.68 after 12 weeks of treatment is comparable to other studies [15, 17, 19] . Although isotretinoin is considered more effective in pustular psoriasis than in plaque psoriasis [9, 10, 27, 28] , there are no studies comparing its efficacy with methotrexate in psoriasis. Anecdotal reports on its use in chronic plaque psoriasis suggest its efficacy as well. Moy et al [10] compared isotretinoin with etretinate in chronic plaque psoriasis and observed moderate to complete response in 4 of 10 patients treated with isotretinoin (1.5 mg/kg/day x 8 weeks). However, isotretinoin has shown equal efficacy to other retinoids when combined with PUVA [29] . The mean pretreatment PASI score in our Group-B patients was 11.25±4.96. The mean percentage reduction in PASI score at the end of 12 weeks was 51.92±23.83 and 3 (27.27%) patients achieved marked to complete remission. Isotretinoin appeared less effective in the first 8 weeks and 4 (36.36%) patients had either mild improvement or were non responder in this study. Overall, the mean percentage reduction of PASI score in our study was higher in methotrexate group than in isotretinoin group at each visit that was statistically significant.
Side Effects
Gastro intestinal (5 patients), mucocutaneous (2 patients), altered liver enzymes (1patient) and thrombocytopenia (1patient) are well known side effects of methotrexate and were observed in 8 (57.14%) patients in Group-A. Flytstom et al [18] observed gastrointestinal side effects as most common adverse effect. van Dooren-Grebbe et al [14] reported methotrexate related side effects (abnormal liver function tests in 44%, nausea in 43%) in their 73% patients. Similarly, Heydendael et al [16] reported nausea in 19(44.19%) patients among 29 (67.44%) patients having gastrointestinal adverse effects. Akhyani et al [17] also observed nausea (80%) and altered liver function test (33.3%) in majority of their patients. Arani et al [20] noted flushing in 2 patients and influenza like symptoms in 7 patients on methotrexate and had to stop methotrexate in 4/25 patients due to liver function abnormalities and recurrent angina. Only in one of our patients, who had marked improvement, treatment was stopped due to thrombocytopenia that recovered after stopping methotrexate. Except for cheilitis (10 patients), altered lipid profile (4 patients) and dry skin/mouth (1 patient each), the well reported adverse effects of isotretinoin, no serious adverse drug reactions warranting discontinuation of treatment were observed in Group-B.
The high dropout rate in the present study was perhaps due to long distance travel for follow up as has been reported often by these patients. Moreover, psoriasis being a chronic disease adherence to treatment or satisfaction level of these patients remains low despite repeated counseling for continuation of therapy and regular follow up. Other reasons for high dropout rate in Group-B were perhaps cost, low efficacy and slow onset of action of isotretinoin as compared to methotrexate.
CONCLUSIONS
Isotretinoin has been used to treat pustular psoriasis primarily and appears to be effective in at least some patients with moderate-to-severe plaque psoriasis. It has fewer serious adverse effects than methotrexate. However, methotrexate is more effective and leads to a faster clearance of the disease as compared to isotretinoin. Isotretinoin may perhaps be one of the options for alternative therapy in patients with mild disease, or who are intolerant to methotrexate, have achieved its cumulative dose, or in rotational therapy when other options are unaffordable, unavailable, or not tolerated. However, better-planned trials are needed to draw any definite conclusion, find full potential of this mode of treatment and devise a standard treatment protocol.
Limitations
It was an un-blinded study and many patients of Group-B had previous history of methotrexate intake. The dose of isotretinoin (30mg/d equivalent to 0.75mg/kg/d for patient averagely weighing 40kg) in this study was at lower end of 0.75-1.5 mg/kg/d used by Moy et al [10] . Possible spontaneous remissions without treatment, small number of patients and high dropout rate of patients at various stages of the study are some of the other limitations to make any recommendation.
Statement of Human and Animal Rights
All procedures followed were in accordance with the ethical standards of the responsible committee on human experimentation (institutional and national) and with the Helsinki Declaration of 1975, as revised in 2008.
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Informed consent was obtained from all patients for being included in the study.
